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(57) [Abstract] 

[Problems to be Solved by the Invention] 

As collector efficiency is high, is superior in durability , cover 
film and its manufacturing method , for solar battery in order 
to obtain solar battery module which is superioreven in 
productivity , economy and solar battery module which uses 
its cover film are offered. 

[Means to Solve the Problems] 

At least in antiweathering agent film 1 laminating hot-melt 
adhesive resin layer 2 and mesh electrode 3 in order 
andproduce, in addition, cover film for back surface , 
laminating hot-melt adhesive resin layer 2* in antiweathering 
agent film 1 *, to produce cover film of (For incident side of 
light) for front face of solar battery , former on transparent 
electrode 8 aspect of front face of solar battery , the latter 
superposing to substrate 5 aspect of back surface of solar 
battery , laminate , unifying with vacuum lamination method , 
it produces solar battery module 100. 
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[Claim(s)] 
[Claim 1] 

With cover film for solar battery which is laminated to outside 
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of the solar battery , said cover film , cover film . for solar 
battery which designates that it isformed with stack body 
where beforehand hot-melt adhesive resin layer and mesh 
electrode arelaminated to order in ami weathering agent film 
as feature 

[Claim 2] 

cover film . for solar battery which is stated in Claim 1 which 
designatesthat thin film layer of silicon oxide or aluminum 
oxide is provided in theaforementioned anti weathering agent 
film as feature 

[Claim 3] 

Aforementioned mesh electrode , does not obstruct incidence 
of light, atsame time, in order for it to be possible, to remove 
current which generates electricity efficiently to outside 
consists of the fine line section and heavy line part , width of 
fine line section cover film . for solar battery which is stated 
in Claim 1 or 2 which designates that the width of 0.1 - 
I00;mu m , heavy line part is formed to range of 100;mu m 
~5mm asfeature 

[Claim 4] 

In aforementioned mesh electrode , cover film . for solar 
battery which is statedin any of Claims 1 through 3 which 
designates that any among the Ag , Pt , Al , Cu , Sn , SUS is 
used as feature 

[Claim 5] 

In anti weathering agent film , beforehand laminating hot-melt 
adhesive resin layer and mesh electrode in order, with 
manufacturing method of cover film for solar battery which 
becomes, laminate of said anti weathering agent film and 
hot-melt adhesive resin layer , pasting together of coating , of 
the hot-melt adhesiveness resin application liquid to 
antiweathering agent film or extrusion coating , or 
antiweathering agent film of hot-melt adhesiveness resin to 
antiweathering agent film and thermally bonding resin film 
which film manufacture is done beforehand, manufacturing 
method . of cover film for solar battery which designates that 
it doeswith any as feature 

[Claim 6] 

manufacturing method . of cover film for solar battery which 
is stated in Claim 5 which designates that it does laminate of 
mesh electrode to theaforementioned hot-melt adhesive resin 
layer , with pattern coating of electrically conductive paste 
coating solution which uses printing means as feature 

[Claim 7] 

laminate of mesh electrode to aforementioned hot-melt 
adhesive resin layer , any among A I , Ag , Pt in patterned state 
vapor deposition manufacturing method . of cover film for 
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solar battery which is stated in Claim 5 which designates that 
it does with the method which is done as feature 

[Claim 8] 

laminate of mesh electrode to aforementioned hot-melt 
adhesive resin layer , method the notch of pasting together 
foil of any among Al , Cu , Sn , SUS . Or, after pasting 
together, manufacturing method . of cover film for solar 
battery whichis stated in Claim 5 which designates that it does 
is done with the etching with method which patterning as 
feature 

[Claim 9] 

cover film for solar battery which is stated in any of 
theaforementioned Claims 1 through 4 , solar battery module . 
which designates that it is used for outside of solar battery as 
feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards cover film , and its manufacturing 
method , and uses its cover film solar battery module which 
are used for outside of solar battery , Furthermore details 
while maintaining performance of solar battery module 
configuration of aforementioned cover film , by making 
configuration where beforehand the hot-melt adhesive resin 
layer and mesh electrode are laminated in anti weathering 
agent film , simplify production step , It regards cover film , 
and its manufacturing method , for solar battery and uses its 
cover film solar battery module which it tries to be able to 
actualize improvement and cost reduction of productivity . 

[0002] 
[Prior Art] 

Until recently, as for solar battery module , those of various 
configuration are developed and configuration is diverse , but 
on for example substrate , both sides providing the electricity 
generating layer which with transparent electrode for front 
face and metallic electrode for back surface was put between, 
to form cell , furthermore, on cell , or,ceII side and in both 
surfaces of substrate side , Through hot-melt adhesive resin 
layer , laminating cover film for seal, configuration which the 
modulization is done is general. 

In description above, it is possible to use substrate , for front 
surface side of cell , in addition, to use for back surface side it 
is possible. 
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* substrate is used for front surface side of cell when and, 
when it usesfor back surface side , formation sequence of cell 
which is formed on that becomesopposite, in addition, when 
substrate is used for front surface side of the cell , it differs in 
point where it becomes required condition to use the 
transparent material for substrate . 

[0003] 

After production of solar battery module a this way, when for 
example aforementioned substrate is used for back surface 
side of cell , provided the electrode which uses electrically 
conductive metal on substrate , formed electricity generating 
layer on that, furthermore sequential formed transparent 
electrode , mesh electrode on that and forming cell ,on, or 
both surfaces mesh electrode , Putting between film of 
hot- melt adhesive resin layer , superposing cover film , 
outgassing , heating and pressure bonding doing with vacuum 
lamination method and unifying, it was donewith method 
which modulization is done. 

[0004] 

[Problems to be Solved by the Invention] 

But, when manufacturing method a this way is taken, it to be 
necessary toprepare film and cover film of cell and hot- me It 
adhesive resin layer respectively separately in case of 
modulization , to superpose these andto unify, in basic , there 
be a problem where labor and time depends onpreparation and 
modulization of these member , in addition, At time of 
producing cell , when forming mesh electrode on the 
transparent electrode , when deficiency is generated, there 
was a problem where also the[rosu ] of cost aspect becomes 
large. 

[0005] 

As for this invention, as description above being something 
which can bemade in order to solve problem , in taking 
manufacturing method where cover film itself which is used 
for modulization of solar battery , in anti weathering agent 
film , laminating the mesh electrode which was formed to 
outermost layer of hot-melt adhesive resin layer and cell 
beforehand, configuration it does purpose, hot-melt adhesion 
does in cell and unifies this, modulization it does depending, 
As speed up of simplification and production of production 
step ispossible, is superior in productivity , it is a cover film 
for solar battery whichcan achieve also cost reduction and to 
offer its manufacturing method , and solar battery module 
whichuses its cover film . 

[0006] 

[Means to Solve the Problems] 

It can solve aforementioned problem , with this invention 
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below. 

Namely, as for invention which is stated in Claim 1 , with the 
cover film for solar battery which is laminated to outside of 
solar battery , the said cover film , consists of cover film for 
solar battery which designates that it isformed with stack 
body where beforehand hot-melt adhesive resin layer and 
mesh electrode arelaminated to order in anti weathering agent 
film as feature. 

[0007] 

As description below acting effect is acquired by taking 
configuration a this way. 

Because substrate of 1 cover film , it is a anti weathering agent 
film , increases solar battery module and antiweathering agent 
improves, stability with configuration state use this, long term 
reliability canimprove. 

2 cover film , with configuration where beforehand hot-melt 
adhesive resin layer and mesh electrode arelaminated to order 
in antiweathering agent film , case of modulization because 
thequantity of member can be made little, production step can 
be simplified. 

In addition, as for mesh electrode because thickness is thin, 
occasionwhere cover film is pasted together in outside of 
cell , from the gap of mesh electrode hot-melt adhesiveness 
resin exposes easily in surface with outgassing , heating and 
pressure bonding of vacuum lamination method , gluing is 
possiblesatisfactorily to surface (Such as transparent 
electrode ) of cell . 

At time of producing 3 and cover film , because on that, it 
ispossible with wide with long antiweathering agent film as 
substrate , to provide the hot-melt adhesive resin layer , mesh 
electrode with such as laminating means, coating means, 
vapor deposition means of continuous system , productivity 
becomesgood, productivity as entirety which includes 
modulization it is possibleto improve, decrease of production 
cost with possible. 

[0008] 

Invention which is stated in Claim 2 consists of cover film for 
solar battery which is stated in Claim 1 which designates that 
thin film layer of silicon oxide or aluminum oxide is provided 
in aforementioned antiweathering agent film asfeature. 

[0009] 

Because water vapor other gas barrier property improve in 
addition to acting effect of theinvention which is stated in 
Claim 1 by taking configuration a this way, by thin film layer 
of silicon oxide or aluminum oxide , it can control 
thedeterioration of solar battery module , long term reliability 
can improve. 
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[0010] 

As for invention which is stated in Claim 3 , aforementioned 
mesh electrode , does not obstruct incidence of light, at same 
time, inorder for it to be possible, to remove current which 
generateseiectricity efficiently to outside consists of fine line 
section and heavy line part , width of fine line section it 
consists of cover film for solar battery which is stated in 
Claim 1 or 2 which designates that width of 0.1 -100;mu m , 
heavy line part is formed to range of 100;mu m -5mm as 
feature. 

[0011] 

As for above-mentioned mesh electrode , it is desirable to be 
able tostretch around thin electrode in tooth shape , ladder 
step , lattice , leaf vein or other shape of for example comb , 
in addition,collecting current which was gathered, combining 
also thick electrode where it becomes chief editor whom it 
lets flow it isdesirable to provide. 

When width of above-mentioned fine line section is under 
0.1 ;mu m , width where formation itself becomes difficult, 
exceeds 100;mu m is not necessity , because it reaches point 
whereincidence of light it decreases gradually is not desirable. 

In addition, as for width of heavy line part , as for lower 
limit , beingsomething which is set in order to distinguish 
with fine line section, furthermore may be small, but as for 
upper limit it is desirable to maketo 5 mm . 

width which exceeds 5 mm is not necessity , because 
incidence oflight it reaches point where it decreases, is not 
desirable. 

[0012] 

It can hold down decrease of incidence oflight to minimum 
with the mesh electrode in addition to acting effect of 
invention which is stated in the Claim 1 or 2 by taking 
configuration a this way, at same time, pointwhere it can 
remove current which generates electricity efficiently to 
outside it reaches. 

[0013] 

Invention which is stated in Claim 4 in aforementioned mesh 
electrode , consists of cover film for solar battery which is 
stated in the any of Claims 1 through 3 which designates that 
any among Ag , Pt , A I , Cu , Sn , SUS isused as feature. 



[0014] 

Ag , Pt , Al , Cu , Sn , SUS electroconductivity becomes 
good, at same time because it issuperior even in durability , it 
can raise collector function of mesh electrode , theremoval to 
effective outside of current with possible in addition to the 
acting effect of invention which is stated in any of Claims 1 
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through 3 bytaking configuration a this way, can make that 
also durability of the mesh electrode itself is superior. 

[0015] 

As for invention which is stated in Claim 5 , in antiweathering 
agent film ^beforehand laminating hot-melt adhesive resin 
layer and mesh electrode in order, with manufacturing method 
of cover film for solar battery which becomes, laminate of 
said antiweathering agent film and hot-melt adhesive resin 
layer , pasting together of coating , of hot-melt adhesiveness 
resin application liquid to antiweathering agent film or 
extrusion coating , or antiweathering agent film of hot-melt 
adhesiveness resin to antiweathering agent film and thermally 
bonding resin film which film manufacture is done 
beforehand, It consists of manufacturing method of cover film 
for solar battery which designatesthat it does with any as 
feature. 

[0016] 

By taking manufacturing method a this way, on that, it is 
possible with the wide making use of long antiweathering 
agent film , to laminate hot-melt adhesive resin layer with 
continuous machining means . 

Therefore, enlargement of range of thickness of hot-melt 
adhesive resin layer , or,vis-a-vis surface area enlarging etc, it 
to be possible to correspond easily, atsame time, because it 
can process with high speed , it can achieveimprovement and 
cost reduction of productivity . 

[0017] 

Invention which is stated in Claim 6 consists of 
manufacturing method of cover film for solar battery which is 
stated in Claim 5 which designatesthing which is done 
laminate of mesh electrode to aforementioned hot-melt 
adhesive resin layer , with pattern coating of electrically 
conductive paste coating solution which uses printing means 
as feature. 

[0018] 

various methods can be used to formation of mesh electrode 
to on hot-melt adhesive resin layer „ but screen printing , 
gravure printing or other printing means can be used for ideal. 

Also continuous printing to wound state substrate being 
possible by using printing means a this way, in addition, 
pattern of mesh electrode , finely also photoengraving , 
printingwithout problem , can form mesh electrode easily 
even with complex pattern . 

In addition but, various electrically conductive metal paste 
can be used to electrically conductive paste „ asespecially, Ag 
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paste , Pt paste , is superior in electroconductivity , it is 
desirable inpoint which is superior even in formation 
suitability of fine line . 

[0019] 

Invention which is stated in Claim 7, laminate of mesh 
electrode toaforementioned hot-melt adhesive resin layer , any 
among Al , Ag , Pt consists of the manufacturing method of 
cover film for solar battery which is stated in Claim 5 
whichdesignates that with method which vapor deposition is 
done it does asfeature in patterned state . 

[0020] 

To above-mentioned patterned state method which vapor 
deposition is done to the patterned state may do, using mask , 
vapor deposition in addition, after vapor deposition ,etching 
doing in patterned state , patterning to do is possible. 

Using mask , when vapor deposition it does in patterned 
state , when with the mask of one being a pattern whose 
formation is difficult, using mask of two kinds , vapor 
deposition it is possible also to do. 

method a this way is suitable, like for example several 
hundred * -several thousand * it forms thickness of mesh 
electrode , when thin. 

[0021] 

In addition, as for invention which is stated in Claim 8, the 
laminate of mesh electrode to aforementioned hot-melt 
adhesive resin layer , method notch of pasting together foil of 
any among Al , Cu , Sn , SUS . Or, after pasting together, it 
consists of manufacturing method of cover film for solar 
battery which is stated in Claim 5 which designates that it 
doesis done with etching with method which patterning as 
feature. 

[0022] 

To laminate mesh electrode easily by as for manufacturing 
method a this way ^specially, several ;mu like m - several 
hundred ;mu m when it formsthickly, being suited is, 
thickness of above-mentioned metal foil appropriately selects, 
it is possible thickness of mesh electrode . 

In addition, is possible also fact that according to need primer 
coating or other adhesiveness direction top layer is provided 
to laminated surface of above-mentioned metal foil . 

[0023] 

And, as for invention which is stated in Claim 9, cover film 
for solar battery which is stated in any of aforementioned 
Claims 1 through 4 ,consists of solar battery module which 
designates that it is used for outside of solar battery as feature. 
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[0024] 

To grant function and performance which cover film of 
invention whichis stated in any of Claims 1 through 4 by 
taking configuration a this way,has and is superior to solar 
battery easily solar battery module which it ispossible, is 
superior in performance , long term reliability , economy can 
be offered productivity well. 

[0025] 

[Embodiment of the Invention] 

Below, you explain concerning cover film for solar battery of 
this invention and embodiment of solar battery module which 
uses that, making use of drawing . 

However, this invention is not something which is limited in 
these drawing . 

To take kind of configuration which is shown in for example 
Figure 1 , Figure 2 it is possible cover film for solar battery 
which relates to this invention . 

Namely, Figure 1 , Figure 2 is model cross section which 
shows configuration of one Working Example of cover film 
for solar battery of respective this invention . 

[0026] 

cover film 10 for solar battery which is shown in Figure 1 is 
done with the anti weathering agent film 1 which at least 
becomes substrate and is laminated to one surface hot-melt 
adhesive resin layer 2 and furthermore mesh electrode 3 
which is laminated on that the configuration . 

And, as for antiweathering agent film 1, when it possesses 
antiweathering agent , simultaneously ,other than scratch 
resistance , penetration strength or other mechanical strength , 
it is desirable with transparent , for example poly vinyl 
fluoride film (Below, PVFfilm ),can use ethylene 
-tetrafluoroethylene copolymer film (Below, ETFEresin film ) 
or other fluororesin-based film , polycarbonate film , 
polyarylate film , polyether sulfone film , polysulfone film , 
polyacrylonitrile film , antiweathering agent polyethylene 
terephthalate film , cellulose acetate film , acrylic resin film , 
antiweathering agent polypropylene film , glass 
fiber-reinforced polyester film , glass fiber-reinforced acrylic 
resin film , glass fiber-reinforced polycarbonate film etc even 
water vapor other gas barrier property to besuperior. 



These making use of film of alone are good, making use of 
the multilayer film which laminates 2 kinds or more are good. 

[0027] 
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hot- me It adhesive resin layer 2, cover film occasion where 
with such as vacuum lamination method itlaminates in outside 
of solar battery , when besides it functions as hot-melt 
adhesion agent , there is a unevenness in surface of solar 
battery , function as the filling material which buries 
unevenness becomes necessary. 

Therefore, as for hot-melt adhesiveness resin which is used 
for hot-melt adhesive resin layer 2, when itpossesses 
satisfactory hot-melt adhesiveness , vis-a-vis aforementioned 
anti weathering agent film and surface (transparent electrode 
or substrate ) of solar battery , simultaneously, it is desirable 
to havepossessed suitable hot flow property . 

[0028] 

ethylene *;al which was polymerized as hot-melt 
adhesiveness resin a this way, makinguse of ethylene-vinyl 
acetate copolymer , single site catalyst -olefin copolymer , 
ethylene -methyl aery I ate copolymer , ethylene -ethyl aery late 
copolymer , ethylene-acrylic acid copolymer , ethylene 
-methacrylic acid copolymer , linear low density 
polyethylene , acrylic resin , silicone resin it can use other 
things and elastomer etc of polystyrene-based , polyolefin 
type , poly diene-based , polyester , polyurethane type , 
fluororesin-based , polyamide , selecting those which are 
suited from midst of theseaccording to material of laminated 
surface it can use. 

In addition, in order to improve, mixing crosslinking agent , 
ultraviolet absorber , coupling agent etc appropriately, you can 
use anti weathering agent to these hot-melt adhesiveness 
resin . 

[0029] 

Next, as for mesh electrode 3 which is provided on 
aforementioned hot-melt adhesive resin layer 2,originally, 
providing on ITO or other transparent conductive layer of 
incident side of light of solar battery ,being something which 
it provides in order to remove current whichgenerates 
electricity efficiently to outside , with this invention , thison 
cover film side, with hot-melt adhesive resin layer 2, in 
providing beforehand on thatdepending, As it tries to be able 
to do formation more easily, production step of solar battery 
module is simplified, productivity it is something which it 
tries tobe able to improve. 

Including formation method concerning mesh electrode 3 a 
this way, because it isexplanatory first, here it abbreviates 
explanation. 

[0030] 

cover film 20 for solar battery which is shown in Figure 2 is 
configuration whichfurthermore in order to improve, between 
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antiweathering agent film 1 and hot-melt adhesive resin layer 
2,adding water vapor other gas barrier layer 4 provides water 
vapor other gas barrier property in the configuration of cover 
film 10 for solar battery which is shown in aforementioned 
Figure 1 . 

[0031] 

silicon oxide (SiO<sub>X </sub> ) and other than thin film 
layer of aluminum oxide or other inorganic oxide , be able to 
use the film and paint layer of poly vinylidene chloride or 
other high barrier property resin as water vapor other gas 
barrier layer 4 a this way,these may laminate each one with 
alone , combining plural tolaminate are possible. 

* As for this water vapor other gas barrier layer 4, when water 
vapor other gas barrier property it issuperior simultaneously, 
it is desirable to be superior even in the transparency , 
antiweathering agent , from this point, silicon oxide 
(SiO<sub>X </sub> ), or thin film layer especially issuitable 
with vapor deposition of aluminum oxide . 

[0032] 

In addition,, it is possible also between antiweathering agent 
film 1 and hot-melt adhesive resin layer 2 tolaminate biaxially 
drawn nylon film layer etc is dispersed -Fe <sub>2 
</sub>0<sub>3 </sub>or other particle as transparent resin 
layer , 2 infrared light barrier layer which,disperses 
microparticle of SnO <sub>2 </sub>or other metal oxide as 
transparent resin layer , 3 penetration strength direction top 
layer whichfurthermore, in order to improve, with 
functionality as according to need , 1 ultraviolet light-blocking 
layer , the average particle diameter TiO<sub>2 </sub>, 
CeO<sub>2 </sub>, ZnO , ;al of 1 - 1000 nm . 

[0033] 

Above, as for cover film 10, 20 for solar battery which is 
shown in Figure 1 , Figure 2 , the reflecting layer it can 
provide solar battery element which pastes together this, in 
the back surface side , case it is a form where incidence of 
light is done from only front surface side , it can use for front 
surface side , to back surface side , it can use the cover film of 
configuration which excludes mesh electrode 3 from 
configuration of the cover film 10, 20. 

In addition, when solar battery element , incidence of light it 
is a transparent film type solar battery or other form which is 
made both surfaces of front face and back surface , because 
itcan provide ITO or other transparent electrode in both 
surfaces of electricity generating layer , you can use for 
theaspect of both sides by using those which exclude hot-melt 
adhesive resin layer 2 from the cover film (10 or 20) for solar 
battery which is shown in for example Figure 1 or Figure 2 , 
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in substrate place of solar battery element formation. 
[0034] 

Figure 3 is image which explains collector function of one 
example of the mesh electrode which is provided in innermost 
surface of cover film for solar battery of the this invention . 

In Figure 3 , it is something where with kind of flow where 
the mesh electrode 3, is connected to Fine line section and fine 
line section of the lattice which is stretched around in entire 
surface of solar battery and consistsof heavy line part which 
becomes chief editor, shows in arrow the current to efficient 
is removed to outside . 

[0035] 

Figure 4 is model cross section which shows configuration of 
one Working Example of solar battery module which uses 
cover film for solar battery of this invention . 

Namely, as for solar battery module 100 which is shown in 
Figure 4 , from front surface side (Incidence of light side 
which is done), antiweathering agent film I, water vapor other 
gas barrier layer 4, hot-melt adhesive resin layer 2, mesh 
electrode 3, transparent electrode 8, electricity generating 
layer 7, metallic electrode 6, substrate 5, hot-melt adhesive 
resin layer 2*, antiweathering agent film 1*, are configuration 
which is laminated to order. 

[0036] 

configuration , where solar battery module 100 a this way, on 
for example substrate 5 with vapor deposition of Ag or other 
high reflectivity metal on that of metallic electrode 6 and 
preferably provides ZnO layer of the texture structure with 
sputtering , or CVD method on that provides electricity 
generating layer 7, transparent electrode 8 in orderand forms 
cell (solar battery element ), on that, shows in Figure 2 
namely, In order cover film of configuration which in order 
for mesh electrode 3 to touchto transparent electrode 8, 
repeats cover film of configuration which on antiweathering 
agent film 1 laminates water vapor other gas barrier layer 4, 
hot-melt adhesive resin layer 2, mesh electrode 3 in order, in 
addition, in another surface , of cell namely aspect of 
substrate 5, laminates hot-melt adhesive resin layer 2* in the 
one surface of antiweathering agent film 1*, for hot-melt 
adhesive resin layer 2* to touch to substrate 5, 
superposing,with vacuum lamination method , vacuum 
outgassing , heating, pressure bonding doing, it can produce 
easily by unifying. 

[0037] 

In configuration of aforementioned solar battery module 100, 
substrate 5 other than the intensity as substrate , has heat 
resistance which it withstands vapor deposition , andits 
thermal processing etc of electrode or other metal , it is not 
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something where furthermore itis desirable, especially limits 
to be superior even in antiweathering agent . Other than for 
example SUS or other metal foil , with film , polyamideimide 
film , polyarylate film , polyester imide *fluororesin film , 
fluororesin-based film , polyethylene naphthalate film , 
polyether sulfone film etc can be used forideal. 

[0038] 

Concerning electricity generating layer 7, other than those 
where especially limitation isnot done, uses amorphous 
silicon , polysilicon , microcrystalline silicon , amorphous 
silicon germanium , II-Group VI compound semiconductor 
etc, those which use crystal system silicon . Or, you can use 
also organic solar battery of part. 

[0039] 

front surface side , of cell namely cover film which is 
laminated on the transparent electrode , beforehand 
laminating hot-melt adhesive resin layer 2 and mesh electrode 
3 in antiweathering agent film 1 the solar battery module 100 
of configuration a this way, aforementioned way by 
producingwith manufacturing method , because configuration 
it is done, it to be possible toremove current which generates 
electricity with cell efficiently to outside in addition, cover 
film which is laminated in back surface side of cell , 
laminating the hot-melt adhesive resin layer 2* beforehand in 
antiweathering agent film 1*, because configuration it is done, 
caseof modulization quantity of member decreases, step can 
besimplified, productivity can improve. 

[0040] 

In addition, formation of mesh electrode 3, not to be on 
transparent electrode 8 of the cell , because it can form on 
hot-melt adhesive resin layer 2 of cover film , constraint 
whenforming is little, productivity can form mesh electrode 3 
of desired shape easilywell 

Furthermore, because hot-melt adhesive resin layer 2, 2 *, is 
laminated to antiweathering agent film 1,1* beforehand,it 
not to be necessary to handle with film of alone , beingthin, 
handling at time of laminate to become easy, because itcan 
make thickness of necessary minimum limit , with decrease of 
material cost ,it can improve also productivity . 

Therefore, solar battery module which in inexpensive is 
superior in performance canbe produced productivity well. 

[0041] 

[Working Example(s)] 

Below, listing Working Example , Comparative Example , 
furthermore you explain this invention concretely. 



Page 15 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



# 



JP2000243990A 

mmm i) 

o)±izs.%m£mtotzm®£Lx A g 

\0OOAlzmML.*<D±\Z CVD mz&) ZnO 
JI£JI$ lOOOAlc&5iLT«®ffil<7>m*i£fS 

Jfct»T?.±IB ZnO S<0±lc s |emHi:Lr 
PE(P!asma enhanced)-CVD &lZ&)TWJ7 
T.v'j3>(a-Si)0) n Jf£i?$ 500 A, i B£H * 
4000 A s p 200 A lcf*|f LfcgL MIC* 

V\ZM lTOll£iS£ !000AlCiSltTa-Si:H» 
[0042] 

<hLT. H£ 50 //m (DX^U>-^h57;U^-QX 
fl^V^I^^^^JilT, ETFE 

7-r;uA)(2Bj)^fflLv -£-<*> -£<Z) 5 
»tt«IiJii:L-C. ifU>-Sif-;^I^ 
(*(JUT. EVA 30// m l=*P Ltii 

La-hLTSBU Slz^(D±lc, **'J-:> 

Bi»*aic«ky. Bii^;u-ett*n»Lfc Ag 

50// m 0) ETFE £fi£(*:?-f/l<AlC. J»ft3f14 

^sistLT. eva xmsmmz 30 0 m i=*p 



[0043] 

fFfB-tr/uscrofi®(iTo hs)ici*» mm 

rate. -t/uSl5<DWii(SUS «iB)l=ii. 
(Dij/t— 74)i,ix<D eva &M£t*Jlffi£2Jia] 
SttTfife, jglcJssgpicZ/US-^ASlcd;^ 

*U 150 deg C T- 20 #M2n». £3tLT-{* 

fcu mmm 1 <d a -si:H Muomi^a 



2000-9-8 

(Working Example 1) 

Ag vapor deposition was done in thickness 1000* as substrate 
of cell forming ,making use of SUS foil , as electrode which 
combines reflecting layer onthat, on that ZnO layer vapor 
deposition was done in thickness 1000* with CVD method 
and electrode of back surface side was provided. 

Providing ITO layer in thickness 1000* PE (plasma 
enhanced ) with -CVD method n layer of amorphous silicon 
(a-Si ) after laminating thickness 4000* , p layer in thickness 
200* , furthermore onthat, with thickness 500* , i layer as 
transparent electrode for front face , with sputtering , next,on 
above-mentioned ZnO layer , as electricity generating layer it 
produced cell with a-Si:Hthin film . 

[0042] 

On one hand, to cover film for front face , as anti weathering 
agent film , making use of ethylene -tetrafluoroethylene 
copolymer film (Below, ETFEcopolymer film ) (transparent ) 
of thickness 50;mu m , in one surface , extrusion coating 
doing ethylene-vinyl acetate copolymer (Below, EVA 
copolymer ) in thickness 30;mu m as hot-melt adhesive resin 
layer , to laminate as the cover film for seal of 
above-mentioned cell , furthermore on that, with butyl acetate 
application , drying Ag paste which viscosity adjusting is 
done in the patterned state with screen printing system , 
multilayer film which provides mesh electrode was produced. 

In addition, in cover film for back surface , in 
ETFEcopolymer film of theaforementioned thickness 50;mu 
m , EVA copolymer multilayer film which extrusion coating 
isdone was produced in thickness 30;mu m as hot-melt 
adhesive resin layer . 

[0043] 

Next, opposing, you repeat mesh electrode surface of cover 
film for front face to the front face (ITO layer aspect) of 
aforementioned cell , to back surface (SUS foil surface ) of 
cell ,opposing, you repeat EVA copolymer layer aspect of 
cover film for back surface , furthermore after in end 
providing lead wire with aluminum foil , the vacuum 
outgassing you do with vacuum lamination method , 20 min 
heating and pressure bonding do with 150 deg C and unify, 
a-Si:Hthin film type solar battery module of Working 
Example 1 was produced. 

Furthermore it was possible there was not a especially 
problem at thetime of above-mentioned cell and production of 
cover film , andproducing of solar battery module which uses 
these, case of modulization and thequantity of member which 
is laminated to be small, at same time,because handling 
suitability is satisfactory, operation being simple, productivity 
well to produce. 
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[0044] 

(Comparative Example 1) 

In order comparative evaluation to do performance , quality , 
and ease , productivity of productionconceming a-Si:Hthin 
film type solar battery module which is produced with method 
of theaforementioned Working Example 1, a-Si:Hthin film 
type solar battery module of same configuration as Working 
Example 1, conventional method. Namely, it produced cover 
film , thermally bonding resin film , substrate-equipped cell 
(solar battery element ) of front face , back surface 
respectively, separately collected these and laminated with 
vacuum lamination method and it produced with the method 
which is unified, made a-Si:Hthin film type solar battery 
module of Comparative Example 1. 

[0045] 

Below-mentioned sort is concretely. 

Concerning formation of cell , until Ag sublimed layer of 
thickness 1000* and ZnO sublimed layer of thickness 1000* 
are provided in SUS foil of substrate as electrode of back 
surface side , on that n layer of amorphous silicon (thickness 
500* ), i layer (thickness 4000* ), p layer (thickness 200* ) is 
provided in order as electricity generating layer , furthermore 
onthat, ITO sublimed layer of thickness 1000* is provided as 
electrode for front face ,it processes in same way as Working 
Example 1, Furthermore on ITO sublimed layer , mesh 
electrode , with screen printing system application , drying Ag 
paste liquid in patterned state , it formed, produced 
substrate-equipped cell for Comparative Example 1. 

[0046] 

film manufacture it did EVA copolymer film of thickness 
30;mu m making use of the T-die , on one hand, as hot-melt 
adhesive resin layer , it prepared as thermally bonding resin 
film of the alone . 

In addition, you prepared ETFEcopolymer film of thickness 
50;mu m in the cover film , made cover film for front face and 
common for back surface . 

[0047] 

Next, front face of aforementioned cell (mesh electrode 
surface ) with back surface (SUS foil surface ) with,through 
respective aforementioned thermally bonding resin film (EVA 
copolymer film ), superposing theaforementioned cover film , 
it arranged, vacuum outgassing did with vacuum lamination 
method , 20 min heating and pressure bonding did with 1 50 
deg C and unified, produced a-Si:Hthin film type solar battery 
module of Comparative Example 1 . 

Furthermore at time of above-mentioned cell , thermally 
bonding resin film , and theproduction of each member of 
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cover film , and producing of solar battery module which uses 
these, it could produce to production of each member 
withoutespecially problem , but among step of modulization , 
quantityof member is many, in addition, thermally bonding 
resin film , namely EVA copolymer film (thickness 30;mu 
m ) is thin, iseasy to extend with softening , in addition 
because, either lubricity is not good, It was easy to cause 
slack , wrinkle etc, in operation skill required,productivity 
decreased. 

[0048] 

Concerning above-mentioned Working Example 1 and solar 
battery module of Comparative Example 1, inorder evaluation 
to do solar battery characteristic , under initial stage , and 1 
sun, afterdoing lighting test of 2000 hours, 1 photoelectric 
conversion efficiency of each specimen [;et] with, when 2 Fill 
Factor were measured, value of solar battery module of 
Working Example 1, with! 1 1.5% and 20.82, with 
conventional manufacturing method value of solar battery 
module of Comparative Example 1, with! 1 1.3% and 20.80, 
characteristic factor value of equality to those of Comparative 
Example 1 or above that acquired solar battery module of 
Working Example 1 . 

[0049] 

[Effects of the Invention] 

As above, explained in detail, according to this invention , as 
it issuperior in performance , long term reliability , it 
possesses cover film for solar battery to which processability , 
productivity when producing is good, is superior even in 
economy andeffect which can offer its manufacturing 
method , and solar battery module which uses its cover film . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a model cross section which shows configuration of one 
Working Example of cover film for the solar battery of this 
invention . 

[Figure 2] 

It is a model cross section which shows configuration of 
another one Working Example of cover film for solar battery 
of this invention . 

[Figure 3] 

It is a image which explains collector function of one example 
of mesh electrode whichis provided in innermost surface of 
cover film for solar battery of this invention . 

[Figure 4] 

It is a model cross section which shows configuration of one 
Working Example of solar battery module whichuses cover 
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film for solar battery of this invention . 
[Explanation of Symbols in Drawings] 
l 

antiweathering agent film 
10 

cover film for solar battery 
100 

solar battery module 

r 

antiweathering agent film 
2 

hot-melt adhesive resin layer 
20 

cover film for solar battery 
2' 

hot-melt adhesive resin layer 
3 

mesh electrode 
4 

water vapor other gas barrier layer 
5 

substrate 
6 

metallic electrode 
7 

electricity generating layer 
8 

transparent electrode 
[Figure 1] 



Page 19 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



# 



JP2000243990A 



2000-9-8 



V///////////M 



-■ — ■ ■ 



[H2] 



2D 



1^4 

2 
3 



[Figure 2] 
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[Figure 3] 



[B4] 



[Figure 4] 
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